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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuse having a 
deterioration region which is controlled and can be predicted. 
SOLUTION: In the fuse incorporating a cover layer arranged 
on a conductor layer, the conductive layer is arranged on a 
polysilicon layer. It is desirable that the cover layer include a 
comparatively inactive material, such as nitride corrosive 
barrier. The covers layer has a filling material area which is 
not comparatively inactive. When the fuse is programmed, an 
area existing below the filing material of the cover layer 
prudentially deteriorates in the conductive layer which can be 
silicide. The fuse is fused, which can be predicted, in a fused 
area, existing below the filling material due to preferential 
deterioration. Since the 'fused* area can be predicted, damages 
given to adjacent structure can be suppressed to a minimum or 
can be laminated. 
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[IS*«3] BilfE«m]i;b<^H^-r^b!fei^^^. fllES 
l(D«*47!)<^^b>:r>rm^^^. B(IfE?£«*t*47b<S i L 
K. ZLmifr-cm. Mmt^^m. SOG (spin on gl 

ass) vtm. e>';^— ^yz(i:7;i/7i-o*>g>r— h* 
^t;iS*Jl 2 (cfESo t ZL-Xo 

HB*3S4l l5ffE^JB^^^b1Si(rJ*. ^-f <b=i/<;uh. 
^-<1b^>^x^>. *fcI±^-f<bT^>3!><^*3K^BI 
*^3lctEK(0tzL— Xo 

[If^J^Jasl «FSEA«S««ia3{)<«frfE*/N-JS0>*'O(ciB 
g^;txTl>^IS^^ 1 (cfEKtDtzL— Xo 

P— A>S*:l>L$^4 0 0:t></7. h ATrfc-SIS^ti 1 
lclE«a>tzL— Xo 

[IB^3Ci7] BiIfE:^/<— 110)11^*^*^2 5 0>J->^X h 

icJEKOtzL— Xo 

[IS*ti8] BJlIE3felI«*4«ii^A<. mrsE^/\-B(DIli^ 
±^(r;bfc o T^r/'SIS*^ 1 iciEK t a.— Xo 

[IBStia9] B?IIS^®Ba>ll**<«?J2 0 0:i-><fX hP 
— A7tj:t^L$?|3 O O^t-^-yx hP— A-CfeU . hffi 

-Xo 

[S*«10] S(rIE«Sig(0fi[*A<ft?l2 2 5:?f->^X h 
P— i^/d:U^L$^2 7 5:4->^X hP— A-CteU . e^— h 
Stn;3&<*t)i o:*-- A/n*:;1ST?fc€»lS*il9lcIEKa>t 

ZL Xo 

[IS*Ii1 1 ] BirfE^3B^v'JP>iiC7)Il^FA^S^2. o 
O b:^->yx hP— A/cfL^L*^3. 000:r>^XhP 
— ATfeU. V— h»ta*<ife^Jl 0 0^— Acfcy*i:*:#L^ 

gS^^irrgE«a>trL-Xo 

2] fiisi&^B^i^';=i>iia)ii^7!)<$^2. 3 

O 0:4" hu—JxUl^Llfyz. 7 o 0;!->^x hP 

iS3}t3ai i(ciE®(;)t:i-Xo 

p>^^ h^^^ic-g-^. B(ltES^««*4fii^;b<l5fEp> 



it. 

Xa>ftfi*;io 

^^^ttTM*>:^:l^lB*^i1 5 (cfE®(D:^;i o 
[IB*]S1 7] MIE^mii3!)<^M<r-<1b!fe)^#^. MSB 
9gi<0«*4/)<S1b^>rm*#.?f. «r«Bft«*t*4*<s I L 

-h. ^fcri:7^U:rPi>'J<r-K*#t?SS*Ji1 6(cgE 

[JB*^i 8] i5fE*a^-r^b!|*!(c(i. ^>r^bp/<;u 

^>r^b'$' >^x-r>. *fzfi^-r^b^^>3{)<#**L 
^iB*iSl 7 (c:fEK(D*?io 

'b^z^[^f&ttlXl^^m^m^ 5 icfES<7):frji « 

[IS*^2 0] H(JlB*^<-jia>Il^F*<*?l2 0 0:^>^X 
hP— A^^:t^L*^4 O 0:i->yx h P— A-Cfe-^JS^jcii 

1 5(zfEK(7):^;io 

[iB*il2 1] HflIE;b/<-/l(DI1^7b<*^j2 5 0:i->^x 
hP— A7ifL>L^3 5 0:r>^X hP— A-efe-SIB^iI 

2 0(CfE«(0^}io 

[iB*Ji2 2] BfrfE3t^«*^HiiitA<. mt^i3f<-m(r>m 

^±m::t>fz'D xmlfMmm^ 5lc|Ba<D:^;ifeo 
[IB3t«2 3] frfiE»siia>JS**<«?i2 0 07h>^xh 

p— A<*:L^L*?)3 O 0:^>^X hP— A-efeU . •!>— h 
tSta*<*?I1 5:4— A/n*;1S-t?fc^lB*iii 5(cIEa(7> 

[gB*Ii2 4l BfrfE^M®(DJ1^7b<?^^2 2 5^>>:>'X h 
P— A^^:L^L*^2 7 57|->^X hP—A-CfeU . i>— h 
Sfet3()<*?11 0:r— A/n*;1|-^fc^lS*ll2 3(CfEK<7> 

[IB5RII2 5] irrfE^$grBvgp>iloii^/)<$^i2. o 

0 0:i->yx hP— A^E^:L^L$?)3. O 0 0;4->'5^X h P 
lS*iSl 5(cIBK<7>^r;±o 

[IB*I12 61 friE^$SfBi>Up>BcOJl^?;!)<*?)2. 3 
O 0:4->^X hP— A^f:l^L^2. 7 00:i->yxhP 
— At?fey. S/- h«tftA<*?j5 o o:t— AcfcU t,:*:#L^ 
iB3Rti2 5(ziEK(D*>io 
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MIESa)l(^fSMLrgBS^:Kfc2oa>=i>^^ h 

[0001] 
[O O O 2] 

iL— X(r ^ 1± ^ c <b: A^-e ^ ^ o 
[0 0 0 3] -asic. *miH!KiSI+lc(±tzL-X*fcii 

i8:^*-y''&fca^). tiL— X^^^lciSK-r^cDlcjesSt 
^jK^mjffiJ: y =tilU^m3S^ t^-X(cffl*D-r^c<!:A< 
tr^^o tiL-X^il«M{c^g©rL*fc(i*^k^?-a-^:^ 
□ UrSLfi rzfn^^z:y<f (progranmin 

g) J tmt^^o m^ixt:zL—X' u>^^jt©T-r^ 

>K0^r?f1lt. U-tF*fl!fflUrfc:iL-X«-?S»rU. 3te 
[0 0 0 4] HI 1 ?SL^LE!3T?(i. 1j£*(DtzL— X$-?$ 

^1 OTjffiBSMtc^-To 01 fccfct/l2l2fi. :^p^^5 



JfelJil 4(cam6<J(ctg<ttLTl^'g)2 0CDia>^^ h 1 6 
*V^I*3f6»Hl 2±(Ci^g$tLrl^€»o SffeJtSi 2(±A 

[0 0 0 5] ;:5;j(c0 2*#Bg-r^4:. t a.— Xr^* jjftti 

1 4$Sorffe*(0=i hi e^iriifco S/litA^ 

t zL-X(oafltS3affl*s^* u^^u^-cif^i-r^Ji 

>r^^b!fe)gl 4A<^iiLTlslSS;!)<3aSW(c^^< z<t 
Lfr^-f^blSi-ei*. ^*La2 2(7>t**>f,0>ffll(rt»«2 

Atmm^ti^o n 1 ?^ci^Lia3(c:^-rtzL— xti. t 

X^JE^^^tt<^mX*&^o ^«SSv'J=i>Ml 8(C 

ill 8^ic^:yB5l^StaOy<X<^ LrOi&SiJ^-r^C^/)^ 
T*^. ^CDP^SPICI*. ^-(\tmm^ 4P»qlC^*Lg2 2A< 

± i: fc^»=m0a;j»<3SH^ ;i ^ f= * ^ o 

[0 0 0 6] 

[«B-«A<ft?)*LJ;5«t-r'&Sli] LA^L. JiSicOhizL- 
Xigtt-cfi. >r^^b1*)IS 1 4i*](C'eitLe2 2*«tllfcg 

ffi^b^-ti-'g)C:<b7b<T:#5^.fLNo ^'<ib!fe!^ 1 4 *Jti4*-y- 

ltl::^«^b^F1±<fc5i:t-'g>H^lc{i. ^b4^<D$i«* 
ai^r^^^lS^fl^/a^-SC^ ( r;^.*v^ (neck) j $ 

[0 0 0 7] L;!)^L. 'ijt^(r>\i=L—Xm\X\t. tzL— 
X£i§K-r c <t (c cfe o r ^ i: -5)11* L < /cCLNli^/)^^ 

lait p°pS;i)<M * L < =ti (7) (c o o ^ ftffi^if -CTigS^ 
^/cPCDI*. ta.-X*^Py^S>^-r'5C<i:(cJ;y. 

h 1 6PBlIc^i6i^+Lfr^T?<r-f<b!|«3Hl 4*S3SRrt6 
ic^ ^b S ■t±*^ o jggt * -t* ^ <fc a (cSf^ * +Lf= t a. — X-e 



(4) 



1#Ba2 O 0 2-5 7 2 1 7 



[O O O 8) 

[0 0 0 9] *fc*«^fi. -ba(Oti-X*ftfi-r€» 

3es g 3 > ji <t mnm t ± / n-b t ^ # t: x ^ ^ * 

[O O 1 o] 

^a>:^/<-liri. L < f±m 1 (OitKW^Sttfe 

*t*4Mi^^^t;^/<7)-c&'&o 2 0(D=i>^^ h(i. to. 

[00 1 1] Il4f±. a«fc^cfct/$6ig«;-tfc(ig{^itt, 

xcD-mmj^mommm^. oo-eajeswic:^ 

(i. ^e;^-rLtiELl^RJtt?^-r^^5^^li»< . -(5»]^S@0*1 
tr^tCDX'h^o ta.-X«igIi. tt*(;)^<7>cfc5nf 



-^Sfe}^®T?li*i)2 5 0 07|->^XhP— A (A) 

^cl^L*?I4 5 0 o;*->^x hP— A-efey. T(ca-ss 

ZIV^-:? h 1 0 6*E^l^TtzL— X«jt(i$fe$ttt 

»fcSfit*a>*tiH(7)*-et,-K^b^-rm-c?ci:i>o /^'vi> 
^— vavBi 1 6(±. ^J^^i>'J p>ii 1 02. mm. 

H-^-Cfcy. ;{)^ot:x-XA<^m6«J*fc(±«l«6^>Sli«i 
*Sl+3S:t^«fc5fc+5i^>Ei:. ft 5j icj^fiRS+L^o 
[0 0 12] tzL-Xgt*:(i. mt^m^ ^ z±\zmm. 
^tLfc^3igSvU=3>Jil 0 2<i:. *jaSvUP>Sl 

0 2±|cSES**Lfc«||Sl 0 4i:. SaSl0 4-t(c 
i£S**ttc:^i'<-Bl 1 Oi:*#t;o 1 

1(i. SI 1 OP^^lcKg^ti-So tzL— X(c^*L 

T ib fijf BSC W 3S:7^-bX*^^c<t)!)<li**t^ 

>^^hio6^. M D.—xa^mw,m ^ o A tm%mz 

L^l>«*:ai::. /^-v S^^— >a >H 1 1 6. K1b«&® 1 

1 2. Jocttf^SffiJll 1 4^^^LtcJK^(;>. El4CDt 
a.— X^^-r^SH-efe-So El4*5cfcl/lil5(C^f cfc5 
(r. g zi VH 1 O 2 . 10 4. *5 cfct/* 
/<— ® 1 1 0(iX^ ^V^ttlcJ^ji^^tL. L^cA<oT-j| 

mwmxit. :itLt>coffi Twj fc-<ti/:a* r I J fisiN 

[0013] i^teai> U =3 >B 1 O 2 . 104. 
fc^cfci;^/<— B 1 1 0(DtS TwJ *Jci:l/fi^ r I J 

,*a>TI8<tl^SJS^c3»t^K TwJ T?feSC^/)<»*L 
L^o mTLit. ^*g^i>'JP>Bl O 2. ^UBI 0 4. 
fc<fctf^*/\*— B 1 1 0<D*S TwJ (±0. 5 0 5<7P>* 
;15(c-r^c<!:*<-C^. (@ Twj fio. 2 0 5^P>*SS 
■r?fe^Ci:3!)<^^LLNo ^^^v'Uzi^Bl 0 2. 
B 1 O 4. *5j^t/^/N*— B 1 1 0(7>:g* r I J (i, -H 
Sfeff^^T?(itS TwJ <7)3f&7^)^t>5 OiScDrar-fey . 
r I J (±fS TwJ a)^?l5fSA^t>$?I1 Of&CDPBTtJfe-SCi: 

[0 0 14] 0 5(c^■rJl®|lA^t>t?A^'i>J:5^::. 

av'jp>Bi 02. ®^Bi 04. ^^l^±J<—m^ 

1 0(7>ff^jR(i. h 1 O 6*iiLTRlrM(DmajS 

s8*is(ft'r^<ti^iB#(c. */N*-Bi 1 oi*3(c3fea«*4ia 
i*i 1 1 <t LT+»?sx^-x*fiitt^^(Ofra-r'Sff 

S(7>ff^«-ecfcU>o ^a><J»J<t LT. a h 1 O 6<7)J1I 
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y (rffi?l**tf=««*:&-r ^fl^tt-^. =1 >^ ^ h 1 O 6 
(7>@ya)^im;{)^b=i>^^ h 1 0 6 r^KD^i^ (c;!)MtT^ 

[0 0 15] Klbl^Jil 1 2±(cii#sgai/'jz]>Bl 
2 J fi3S?l2. 0 00 A (:i->yxhP— A) JSLnLiKI 

3. oooA-efc'Sc<tA<»*L<. ®* rt 2j 

2. 300A<PI^L*?I2. 7 00AV&^:itt<mzn 

A/Dcfcy ^,:fe*t^sa*<^^^L<. f5 5oo:^- 

[0 0 16] ^Jgai>'J=i>M 1 O 2Ji|c(i®^® 1 O 

>r>r<b^>^;u. >!r-r<bfi*3tci:-efeor«fr 

i^(7)'>ni:< 1«^^^fc**^*4^^t?^Ja^^^b^l^^^ 

<tfr*cfc<. i: y*^tt>r>r^b3/<;uh. >r-f^b^>^X7" 
fccfct/^-f ^b^^>A<»*Ll^o »aHl 0 4<DI1 

^ rt 3j It. mmf^m^mmr^(0{z-\-^t^t(ox*^ 
mmmx*. mmm^ oAit. ^-<^b=i/<;uh/a:<bra>^ji 

^-f^blft-cfey. -^(DH^ rt3j fi3Kj2 0 0A3EpiNL 

*^)300A-efey. ^<X>Il^(i«^)2 2 5 A/cfLxL$*)2 7 
5 AA<»* L < . ^(7>i>- hSfitl**^ 1 5:^-- A/D* 
gStffcy. -^<7>v-h»tA(i*?l1 0:i— A/n*jJ5A<Jf 

[0 0 17] 11 1 1 0(i. Tlz^^mMM 1 O 4 

*Ltr<t^(cT(c:a^SmJil 0 4!^(c];c^:^^4^^^^E^b 

^#t;o ^/<-Jii 1 ocD^SIbHitF^lcfe^^aSi 

P^lciS:^m*;!)<±i:^0i?. m 1 o(Dm^(r>^ 

aja*<®5fee^(c^^br^o 

[0 0 18] ^blr. 1 0(i. mi(7)«-*4<t 

js 1 1 oicffiffi^+i^s 1 0^mitit^^^7S\tvA^ 



^»:l^«#4^3t^««««1 1 ifcflE^-r^s^. ^ojt 

i^«*4lii|^i 1 1 a)T(c«^^mii 1 0 4^ig^i^-r?<7)* 
IbiiS*^ 1 1 0<7>lt«i6^:^;^tt*mi 

a>Ticft-s«aH 1 0 A<Dm^)(Dmi^v<D^^itmmzs^ 
Lxm:k-i-^:it{ztj:^i}^^x*&^o ti/<—m^ i ocd 

[0 0 19] i3/<-m 1 1 ooytm^m^m^ i 1 1*. 

SI 1 oP^a>J^^>=^><ft^*itz^'\r^y:fiz^mts 

itl 1 l(i. SI 1 0$}^fie-r^O(c-Kffl^;K'5 

*4*#t;c:<t7b<»*LU^o ffililf*. Silico 
n Low K ( rs I LKJ ) . J±K6*)ll<3^^LrL^-g>^ 

SOG (spin on glass) vU>r— h. *t(r 

:7;u:!|-Pi>y>!r— hi:. «rf^a>'>* < 1 1 1 «*^^^£ 

[0 0 2 0] i2/<—m^ 1 oon* rt 4j fi. -zfn^ 

^ s Tics-53iaH 1 o 4 a>»iji^^m^mi& 
iti 1 1 (CcfcoriE53iJ*ottr^^'5c:<bA<-c^'5cfc^ 
ic. +^tj:t(Dx&^o m^\£-mmmmx\t. tiy<— 

HI 10l±. mi (Z)*t3f4<b: Lr^^blftRftSfl/^UT^^ 
J^. S 1 1 Of*. Il*?!)<*^2 O O Atj:i\L1^ 

400A-efey. r t 4J li*tI2 5 0A<^l^L*?I3 

5 0A;5<»*Lt^ */\*-Sl 1 oa)ft««3|4^iai 1 

^to>x^i^fi<. -mmf^mxit. mm±fs\m(r>m^x 

fci)C<^:3^)<^^?*LL^o *f>{c. 1 1 1 (i. 

El5lc:^-r«fc5(=:*/<— H 1 1 o<Z)e rwj (oa/)^^3S 
*-eiit/rJ;<. fe'&l^Iill6(c:^-rci:5lr. ±/<—m 

(omm\zmm:^^^tt<x^^o ^m«mmm^ i ir* 

SM(01^^xmf&^^:itt<xt. ^(D5*>2S(DJI^« 
(roLN-ClIl5fcJ:i;ill6(c^-r*<. Sl^iSl^J^-efe-g) 
;it:6<»*LLNo ife^*t3l4M«1 1 Hi. 

— B 1 1 ocofi* r I J {Z}9-ox^>^<? hrnoQmo 
i^LWiiz^m^ ^Z.tt<X^. :^ /\*-Ba>f5f$**C0&g 

[002 1] p>^^ h 1 o eiitzL— Xa^^HRjaSfiS^ic 

iikommmmtomizmntm^mmr^fzisbiz. mm 

Jii 0 4ic$g^*H'5o -:fn^^^iy^r^tz6b\z\-=L 
— XicT^-tx-e^'&cfc^fr. =j>^^hi06^^H 
fSJS^^ vicj$js-r^;i<bA<r**^o =i>^<7hio6 

SSH1 0 4(rig«mtt-r-5cfc5(c«smS8^-f >$ff^ 
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[002 2] 1114. 5. fccfcl/eii. *«B^CDtzL— X 
<Dl?«gJ^©-CfcoT2-Da>zi>^'i7 hi 0 6A<lftlte)>t 

^^ic-T'S triple, ti— Xa)<t**»ii;!)^(D4affl(cffmo 
SSa)a>^<7 h 1 0 6$K«t'S;i<t)!)<T?*^o ia7(ift 

1 1 8;b<iS(t btLTL^-So ia7(c^-rcfc5ic. tzL— X 

hi 1 s^iRg-r-So ti-x^siEica^^-e- 

[0 0 2 3] msUl^Lm 1 4(i. ±iSCDtzL— x^s 

1 2Jilc^3iigav^U=i>Jll 0 2^<^^L. 

=i>Jg1 0 2±lc^BiBl 0 4*frfSL. 39SIS1 0 4 

iix^ 1 a>:7:i- huv^x hS-eSL^ (El^-y- 

-T) . :7:i- hUvX h*/^^— -></L. 3)SX^»y<7 
^x*>^>^L. :7:i- h h^P^^LTl2!8(c^-r 

[0 0 2 4] HlQIi. |g2(7):7>f h UvX 1 2 2 
}^/«LT/N''S'— ^>^L. CCD:?:*- h Ui>X h 1 2 2(D 
> K^J 1 2 4^SLT:^/<— Ji 1 1 OCDfc^Hl^S- 
Siii*-t±f=^<D. HSCDtzL— X(DjfclSH**^-ro lai 

T. */<-Bi 1 0(Z>SdJ«f|i^A<f»56**ifc. m9a>\i 
i3--X5felE<**^-ro ^•V*>::''1 2 0;{)< 

:hJ<-m^ 1 0|^ic®^$*i,^p :^/<-)11 1 Oj:-5^ 
1 0 4 (D^R^ft<]-9-7K— h 'V 1 2 O (DfiiST? 

<DT(c:a^^ii)ii 0 4^iiticjs:tim**<±i:'& (mi 

O* rcj tH-^-^MtiVWz^'oXTr^'^i^^) o 
[0 0 2 5] ±fEiii:fccfc5fc. 2 0(c(iff 

l^o 2 0|C(i. hUvX h 1 2 2^^* 

T. ^A'':/3fl 2 0F^(cAa*t*4«i«i 1 Mmm-^ 
Z,tt<X^^o m7L\t. :7:j- hUvX h 1 2 2a>';7^'> 



K';7i 2 4$iiLT*-'^— Hi 1 0(7>^w::^i 201*3 

ICS I LK^^^^L. ^*l(Cj;or3fc^+t*4««1 1 1 
hUvXhl 22*(^^L. xe>-:i-> (spin-on) 

[00 2 6] m^ Mt. ^m^n^m^ i i^ff^^u. 

S2a>:7:i- hUv^X hig 1 2 2*J»*Lt=»<D. t zl — 
X(7>$feiEt*:^^-ro mi 2li. /<yiy^—iyB>m^ 1 

e^J^jau/c^cDiai 1 cD$tiEi** ^-To mi 3fi. s 
3a>:?it hu-s^x his 1 2 8$^*Lr/^^— ->>f 
L. *>a>Hl 1 6fcJ;t;:^j/<— H 1 1 0(7) 

StU L-Cl^'5^i^^^x*v5^><^LT=I>^^ h^l^1 3 
O^ff^mUfc^CD. tzL— X5feKi**^-ro =i>^<7h 

«i«i 3 0F^(D=i>^<7 h 1 0 ecDff^jaiittJRtDttafe* 

ffiffiUrftLN. |g3a>37;f hUvX hHI 2 8^(^^t 

xm^ 4ic^rm$ia>tzL— XcDHM^Ss^it-So -f-^^' 
3S:3fP^^5>>/S5S*»SSl 0 4i#g(cil-r^> 
®1 04(i. 1 1 1 cDTlcfe^SP^jb^Sft 

h*<*yN*— IS 1 1 o<Dx*>5">^ • x^*v"::''*(c5ty tL 
t>3K/c:3&^bT?&y. ;^)^o^mH1 0 4A<hbl$e*J^;Stt-e 
j^cC t *4<7)T T? <^ y tiiSic ^ ^b-r ^ ^ fc o 
[0 0 2 71 \i =L—X(D^\\(r>mm^mx[t. 
*fc*/<-Jii 1 o(c}^i«$*ifc^v*>::^i 2 0$'. x 
^^L^ci:i>**^-rc<t;&<T?#. mi 5(r 

TT^-t^oiz^ ^T?/<*>v'/<— >ji 1 1 6a>fl^/a* 

i>a>*t3S-e.fci>o ctDUffifl^SIt?!*. 1 1 0 

<Dm^<ni^^Ptt^mmm^^ 1 1 ' o?Eia«5f4i:0^ 
;*St±(Oj^^l^(c^A<fe^ z <t (r ci: ^i^S7{)<to^ c 
t:U<. JgcDx^vT^^y^Ic^SH 1 O 4(CJS^ 

***±i:*-l±'5)C<bfCcfcoT. ta--X?§®r^m(7>S 

[0 0 2 8] ^;^B^(7)t n. — X(Ccfc:K(^> J: U ^i>/cf l^X 

3&<oTP}£-r^W5^fccfcl/7^/NVXlC^LTtt*<©tzL 
-Xcfcy tlB«*#?L-5<llR]?!)<'>*t^t:i--XSmSlHl 

[0 0 2 9] ^tlttl^X. *5IB^(Dfltfi8(Cg|LTlslT 
[0 0 3 0] (1) i^*gSvU=i>B<t. fJIBi^SSSi/ 
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(2) frfiB3t^«*4*<mIIEB 1 0«*4c*: y t^SttTMi 
3Ej:LN±fH (1) (cffificDtzL— Xo 

(3) mfE®SJi7b<^Jl^-r^b!|^*^^. |iIfHBia>*t 

it^-cm. i&mit^-^m. SOG (spin on glass) *t 

(2) ICfEKCOtZL— Xe 

(4) mu^m^^itmzit. ^>r<b=i/<;uh. ^-f^b 

(3) (zfBKOtzL-Xo 

TL^-S-btH (1) (cfB«G>tzL-Xo 

(6) I55E:^/<— /i(DJl^;b<*?)2 0 07^>^X hP— A 
feL^L*?J4 0 0>*->-y;^ hP— A-Cfe-g)±SE (1) icfE 
KcDt J.— Xe 

(7) BirtE:^/N*— Jia>ii$7!)<^2 5 o^>>:/x KP-A 

^^:l^L*?)3 5 0:r>^X hP— A-efe^JiIE (6) icfE 

K(7>tZL— Xp 

(8) 8frlEJfe«***4««;!)<. «F5E:^/^-ISa)Jl^±«:(r 
*:)fcoTllt/^±iB (1) dlEKtzL— Xo 

(9) Sll5E#^iiCDI1^3()<^2 0 0:r>^'X hP-ATjf 
I^L*?I3 0 0:*->^X hP— AT-fey. hfita*<JKl 
1 5:i— A/D5fe5ISt?fc^JiaE (1) fcgBKiDtzL- 

Xo 

(10) KrgE»SJBOJ1^3&<*?J2 2 5:i->>fXhP-A 
^d:L^L^2 7 5:^>^X KP— A-C?fey . hStn:A< 
^1 0;i-— A/D^jaT^fe-SJitE (9) lcfEa(^)tzL— 

Xo 

(1 1) mfB^ieav'UP>il<0Jl$*<*?)2, 000:r 
hP— AT'cfl^L^^S. O 0 0:tly<f^ hP— AT? 

feU. i>-h»ta7!)<JKj1 O 0:^-A<fc*'J:t;;^^U^±5E 

(1) (cSBKOtzL-Xo 

(1 2) B«IaE#3^^"i>U=i>^(7)Jl*;6<S^2, 300;i- 
hP— A^^:L^L*?J2. 7 0 0:t>^*X hP— AT? 

fey. h 5 0 071— Act y*:^*i^±8B 

(11) icfE^tDt^-Xo 

(13) m^^m^mi)<. /i^yi^^—i^^^miz^mts 

ti^^mv&^±tE (1) lCHBK(Dta.— Xo 

(14) B9IE»SHfc«ttUTiEa*tLfc2oa)i3>^ 
h*^?^lc#^. l!rtE^«*t*4Mll57!)<B5IE=3>^^ h 

fe1lciEg^*irL>'5Ji5E (1) lcgBK<7>t:zL— Xo 
(1 5) ^$gSv'U=i>S*ff^fifc^'5X5^*>3fi:. I5IE 

nV^L. x->f^>^Lr. MSE^^Si^y P>H<t. 



/^^-->yL. x^>5^>>:fLr. mr5E:^/\-iiP^(::^ 
^ftSLT. B(IIE^^Ji(cJgM^^3t^«*4^it*}^fi£ 

(16) mrfS3ft««i4)b<. mt^% 1 a)«*4cfe y t^r^stt 

TMi3SL^±IB (15) (zfEK<D:^;io 

(17) «frfiB«SB3b<#ll>^r^^b4*i*#-?f. S9SES 1(Z> 
«*47!)<M1b^^m^^^. fIfE3fe««*47b<S I LK. - 
S^b>r-r^. KM^b>r-r^. SOG*t*4. v'-J^-h. 
*trfi^yU:i-PS/y>!r— h$^t;±fB (16) (cgEfiCD 

(1 8) friE^M^^^bi^icri. ^-r {b=i/N*;u ^-r 

1b^>^X7">. *fcli^>r^b5^^ >7!)<^*:tx^±tE 
(17) (cfEKa)*;io 

(1 9) flIE]fca«*4Mi^7b<. «rsE:b/<-|g<D*/CMc}^ 
iS^*LTL>^±tE (1 5) (cIEKco:&jio 

(2 0) »tIE*/<— HCDI1^F*<*?|2 O 0:*->yx hP — 
A/a:LNt^4 O 07t->^X hP— A-rffe-SilE (15) 
(cfEScD^jio 

(2 1) BfJfB*/<-Ha>ll*3!)<*?|2 5 0:i->^X hP — 
A^^:L^L$^ 3 5 0:r>-yx hP— A-efc^±fB (2 0) 
(cfESO*;io 

(2 2) Hir«E^^«*4Mi*A<. SlfE:b/<-Jicoll^^l* 
lct?/cor310f'5>±fB (15) (cfE«cCD:*/*o 

(2 3) BirfE^il^<7>Il^;&<$^2 0 OThV^X hP-A 
^<*:LnL*?I3 O 0:i->^X hP-AT?fey. hStn:A< 
«tj1 5:*"— A/n*jST:fc-5±fE (1 5) fCfEK(7>* 

(2 4) HfJBB®^jia)Jl*3!)<$?j2 2 5:r>^X hP-A 
^i:l^L*?l2 7 5:r>'9'X hP— AT?fcy. v— h»aA< 
»?I1 0:i— A/D*3ST?fe^±IE (2 3) lc|BKO^ 

;±o 

(2 5) fIsE^*gSi>y =i>M(Dfl*3i)<3^2. 000:*- 
V^X hP— A^j:l^L*?I3. O 0 0;i->^X hP— AT? 
fey. v--hStaA<*^I1 OOTi— A«*:y=fei:*:#L^JiaB 

(15) (ctEK(7>:&;4 o 

(2 6) miE^ieS^^y 3>J1(;>I¥*7!)<*?)2, 300^ 
>>/X hP— A?'c»:L^L^2, 7 0 0:^>^X hP— AT? 

fey. ex-KffitA;;b<JKj5 0 07l— Acfcy t:^#t>JifE 
(2 5) (cfEm<;>:^;^o 

(2 7) «tfgB3fe««3|#3b<. /^'yv'<-e^3>B(cfl6ffi* 
;K^4^*4T?fe^±5E (1 5) (cIEm(7):^5£o 

(2 8) fHB4^^'>^*3t«^^BritBX^*>:/cO^. m 
fE»SlilcSfflLT:iES*ntr2 0<D=i>^^ h*Ji^fi£ 
-r-&Xi^^:/7f*^b(c^^. BfrsE3tiI*t*4f|ilK?!)<mrfEa 
hrBl(ciES**tTLN-5±IE (15) ICIEKCO* 

(2 9) m^^^v':^^^m■^mt^7.^-v'^t'^. 
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(3 0) mu^mmmt<. -mit^^m. mt^^m. 

(2 9) (ctBKO*;io 

[mi] fit*cotzL— X(D¥®i2j-e&^o 

[EI2] S 1 (7>tzL— X(OA-A' (c>ttofc©r®En?fe 

So 

[13 4] :^/\-JllcM<5^>2.^tLf-3t^«)|^4^^.-r. 
B^<;) t ZL— X^D-HStfl^SeOBfffiEI-Cfc-So 

[0 6] Jl(D3tiI«*4cDitga>||J6fi^®*^-r^ 

[13 7] *«B^<Dt:zL-X(D-SU!fePfg*^-r¥H0-e 

i — X$tSgtt:cDI&r® 13 -e fc S c 

[01 O] Jia>fcSM«(Dx*>5^>^$^^. t 



:x-X5feSEi*a>Br®0-efeSo 

[131 1] */<-JiP^<7)3t««*4a>fl^ias^-r. ti- 
X5tig(*a>»T®l3-r?feSo 

[13 1 2] v^a VjlOJ^jS^^-r. to.— X 

[|3 1 3] h}f^/Sffl<7)X^-X^ISftSfcd/!)i:: 

(05fe5g(**^-r. t:zL-X5tffii*<Z>»r®l3T?fc'5o 
[[3 14] *«^a>tzL-X(D-||j5fiJ^!S*^-rBT®l3 

[13 1 5] *:^0^(Dti— Xa)Sija>liaBJi^®(;)W®l3T? 
[»^(Z>ltta^] 
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